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Abstract
Objective. The aim was to assess the long-term safety and efficacy of certolizumab pegol over 4 years of
continuous treatment in patients with axial spondyloarthritis (axSpA), including both AS and non-radio-
graphic (nr-) axSpA.
Methods. RAPID-axSpA was a phase 3 randomized trial, double blind and placebo controlled to week 24,
dose blind to week 48 and open label to week 204. Patients had a clinical diagnosis of axSpA, meeting
Assessment of SpondyloArthritis international Society (ASAS) criteria, and had active disease. The as-
sessed outcomes included ASAS20, ASAS40, AS DAS (ASDAS), BASDAI, BASFI and BASMI scores, along
with selected measures of remission. Further patient-reported outcomes, peripheral arthritis, enthesitis,
uveitis and quality-of-life measures are also reported.
Results. Two hundred and eighteen of 325 patients randomized (AS: 121; nr-axSpA: 97) received certo-
lizumab pegol from week 0. Of these, 65% remained in the study at week 204 (AS: 67%; nr-axSpA: 63%).
Across all outcomes, for AS and nr-axSpA, sustained improvements were observed to week 204 [week
204 overall axSpA: ASAS20: 54.1% (non-responder imputation); 83.7% (observed case, OC); ASAS40:
44.0% (non-responder imputation); 68.1% (OC); ASDAS inactive disease: 32.1% (last observation carried
forward); 31.4% (OC)]. In the safety set (n = 315), there were 292.8 adverse events and 10.4 serious
adverse events per 100 patient-years. No deaths were reported.
Conclusion. In the first study to evaluate the efficacy of an anti-TNF across both axSpA subpopulations,
improvements in clinical and patient-reported outcomes at 24 and 96 weeks were sustained through
4 years of treatment, with no new safety signals.
Trial registration: ClinicalTrials.gov, http://clinicaltrials.gov, NCT01087762.
Key words: axial spondyloarthritis, ankylosing spondylitis, non-radiographic axial spondyloarthritis, certolizu-
mab pegol
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Rheumatology key messages
. RAPID-axSpA is the first long-term study of an anti-TNF in axial SpA.
. Safety and efficacy of certolizumab pegol was maintained over 4 years in axial SpA patients.
. Responses to certolizumab pegol were maintained similarly in AS and non-radiographic axial SpA patients.
Introduction
Axial spondyloarthritis (axSpA) can be subclassified as AS
or non-radiographic axSpA (nr-axSpA) according to the
presence or absence of sacroiliac joint damage on X-
ray; hence, whether the imaging criterion of the modified
New York criteria is satisfied [1, 2]. This immune-
mediated, inflammatory condition characteristically af-
fects the spine and sacroiliac joints and can also involve
peripheral joints and entheses, as well as extra-articular
sites such as the eye (uveitis), gastrointestinal tract (IBD)
and skin (psoriasis) [3, 4], of which eye involvement is the
most common [4].
There is significant potential for axSpA to impact on
patients’ quality of life (QoL) [5]. Furthermore, it has
been shown that neither QoL [6] nor the prevalence of
extra-articular manifestations [3] differs between AS and
nr-axSpA patients. It is therefore important that the effect-
iveness of different treatments be investigated across a
range of disease phenotypes and in both AS and nr-
axSpA patients.
A key change in the axSpA treatment pathway came
about with the introduction of anti-TNF biologic agents.
These have proved effective for treating AS and nr-
axSpA in the short term [715]. However, while long-
term data are available for patients with AS [1620], only
limited long-term data for nr-axSpA patients have been
reported [21, 22].
The RAPID-axSpA trial of certolizumab pegol (CZP) in
axSpA included patients with AS and nr-axSpA, allowing
direct comparisons of treatment response between the
two patient subpopulations [8]. Previous reports from
the study have shown the efficacy of CZP compared
with placebo for the treatment of patients with axSpA
[8], and that this efficacy is sustained across both subpo-
pulations over 96 weeks [23]. This publication forms the
final report of efficacy and safety data over 4 years of CZP
treatment, with further patient-reported outcomes also
included.
Methods
Patients and study design
RAPID-axSpA (NCT01087762) was a 4-year, phase 3, ran-
domized, double-blind, placebo-controlled, multicentre
trial designed to investigate the efficacy and safety of
CZP for the treatment of axSpA. Eighty-three sites en-
rolled patients in Central/Eastern and Western Europe,
North America and Latin America. The trial was double
blind and placebo controlled to week 24, dose blind to
week 48 and open label (OL) to week 204. This study
was approved by a national, regional or independent
ethics committee or institutional review board at
participating sites and was conducted in accordance
with applicable regulatory and International Conference
on Harmonization Good Clinical Practice requirements,
based on the Declaration of Helsinki and local laws. All
patients provided written informed consent prior to any
protocol-specific procedures being performed.
To enter the study, patients were required to have a
clinical diagnosis of axSpA, fulfilling Assessment of
SpondyloArthritis international Society (ASAS) criteria,
and have active disease. They must also have had an in-
adequate response to, or intolerance of, at least one
NSAID. Detailed inclusion and exclusion criteria have
been presented previously [8].
At week 0, patients were randomly assigned 1:1:1 to
placebo, CZP 200 mg every 2 weeks (Q2W) or CZP
400 mg every 4 weeks (Q4W); method previously pre-
sented [8]. Patients assigned to CZP received a loading
dose of 400 mg at weeks 0, 2 and 4 and remained on their
assigned dose throughout the study. Patients assigned to
placebo at week 0 were re-randomized 1:1 to CZP 200 mg
Q2W or CZP 400 mg Q4W, at week 16, if they were non-
responders according to the criteria for ASAS20 [24] at
both weeks 14 and 16. Otherwise, re-randomization
occurred at week 24, the end of the double-blind period.
Evaluations
The primary outcome of RAPID-axSpA (ASAS20 response
at week 12) and safety, efficacy and patient-reported out-
come data to week 96 have been reported previously [8,
23, 25]. Here, we report the long-term outcomes from the
complete 4-year study period (to week 204).
Clinical efficacy was assessed using mean scores in the
continuous disease activity measures AS disease activity
score (ASDAS) and BASDAI, as well as the percentage of
population meeting the composite response measures
ASAS20, ASAS40, ASAS 5/6 and BASDAI 50 [24].
Remission data were reported using ASAS partial remis-
sion (ASAS-PR) criteria [26], ASDAS inactive disease
(ASDAS-ID) and BASDAI<2 with normal CRP (CRP at or
below the upper limit of normal) [27]. The numbers of pa-
tients achieving sustained remission (defined as a 6-
month continuous period of ASDAS-ID at any point
during the 4 years) and sustained partial remission (a 6-
month continuous period of ASAS-PR) were analysed
post hoc. Patient function and spinal mobility were as-
sessed using the BASFI and BASMI-linear tools,
respectively.
Further patient-reported outcomes included total back
pain and nocturnal back pain, which were assessed using
a numerical rating scale (NRS), with 0 corresponding to no
pain and 10 to the most severe pain. Fatigue was as-
sessed with question 1 of the BASDAI, and morning stiff-
ness was evaluated by taking the mean of questions 5 and
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6. All BASDAI questions use a 10-point NRS. Sleep prob-
lems were assessed using the Sleep Problems II Index of
the Medical Outcomes Study (MOS) Sleep Scale, as pre-
viously described [25]. Health-related QoL was assessed
using the disease-specific ASQoL tool [28] and the Short-
Form 36-item (SF-36) physical and mental component
summaries.
Inflammation of the peripheral joints was measured
using counts of tender (TJC) and swollen (SJC) joints
(44 joint count); enthesitis assessed using the Maastricht
Ankylosing Spondylitis Enthesitis Score (MASES) and by
clinical inflammation of the proximal insertion of the
Achilles tendons. Uveitis events were recorded on a
case report form for extra-articular manifestations or on
adverse event (AE) forms using the Medical Dictionary for
Regulatory Activities version.14.1, preferred terms uveitis,
iritis or iridocyclitis.
The safety of CZP over 4 years was investigated
through analysis of AEs at every study visit. Most com-
monly occurring serious AEs are reported here. Only
events occurring after the first dose of CZP are reported.
Statistical analyses
All efficacy data, including ASDAS, BASDAI, BASFI and
BASMI-linear scores, as well as the composite disease
activity responses and all other patient-reported out-
comes, are reported for the randomized set, consisting
of patients randomized into the study with an intention
to treat. We specifically report results for those patients
randomized to CZP (either 200 mg Q2W or 400 mg Q4W)
at week 0; the CZP-randomized group.
Where data values were missing or patients had with-
drawn, non-responder imputation (NRI) was used for the
primary end point (ASAS20) and the secondary end points
ASAS40, ASAS 5/6, ASAS-PR and BASDAI 50. Last ob-
servation carried forward (LOCF) was used for all other
efficacy outcomes. Observed case (OC) data, where
shown, are for patients with measurements recorded at
the time point in question.
Articular outcomes are reported for patients with base-
line joint involvement [for swollen (SJC>0) and tender
(TJC>0) joint involvement, respectively]. Likewise, enthe-
sitis data are reported for patients with baseline involve-
ment (MASES>0 or51 inflamed proximal Achilles
insertion).
Uveitis data are reported for CZP-randomized patients
and for all patients who received at least one dose of CZP
at any point in the study to week 204; the All CZP group.
Safety outcomes are reported for the safety set, which
consisted of all patients treated with at least one dose of
CZP at any point in the study to week 204. AE incidences
are given as event rates per 100 patient-years.
Results
Patient disposition and baseline characteristics
At the beginning of the RAPID-axSpA study, a total of 325
patients were randomly assigned, 107 to placebo and 218
to CZP (111 to CZP 200 mg Q2W, 107 to CZP 400 mg
Q4W; Fig. 1A). Of CZP-randomized patients, 121 had AS
and 97 nr-axSpA. Overall, 315 patients received CZP at
any time during the study, including those originally ran-
domized to placebo and switched to CZP at week 16 or
week 24 (All CZP group).
As has been reported previously, baseline disease ac-
tivity was similar across treatment groups and between
AS and nr-axSpA patients [8, 23]. The CZP-randomized
patients had a mean age of 39.5 years, and 62% were
male. For the All CZP group (n = 315), mean (S.D.) ASDAS
score at baseline was 3.9 (0.9).
Sixty-three per cent (199/315) of the All CZP group re-
mained in the study at week 204. Across the CZP-rando-
mized patients, 93% completed the double-blind phase
(to week 24), 88% the dose-blind phase (to week 48) and
65% the OL period (to week 204). Completion rates were
similar between the two dose regimens (Fig. 1A) and be-
tween AS and nr-axSpA patient populations (Fig. 1B). The
most common reasons for patients to discontinue the
study were AEs or withdrawal of consent (each account-
ing for 13% of CZP-randomized patients). Eighteen pa-
tients (6%) overall withdrew because of a lack of
efficacy, nine of whom were randomized to CZP at week
0 (Fig. 1A).
Efficacy
Clinical outcomes
At week 204 (NRI), of CZP-randomized patients, ASAS20
and ASAS40 responses were achieved by 54.1 and 44.0%
(NRI) and 83.7 and 68.1% (OC), respectively (Fig. 2),
showing sustained efficacy from week 24. Responses
were comparable between the AS and nr-axSpA subpo-
pulations (Table 1).
Responses were maintained across the continuous dis-
ease activity outcomes BASDAI and ASDAS, and in meas-
ures of spinal mobility (BASMI-linear) and function (BASFI)
(Table 1). Although AS patients tended to have higher
BASFI scores than nr-axSpA patients at baseline (mean
at baseline: AS: 5.6; nr-axSpA: 5.0) and week 204 [(LOCF);
AS: 3.0; nr-axSpA: 2.2], the mean change from baseline
was similar [week 204 (LOCF): AS: 2.6; nr-axSpA: 2.7].
Heat maps have been used to show the maintenance of
efficacy through the dose-blind and OL periods (Fig. 3 and
supplementary Fig. S1, available at Rheumatology Online).
Individual patient ASDAS disease activity, as ASDAS-ID
(ASDAS score<1.3; Fig. 3), ASDAS moderate disease
[ASDAS-MD (ASDAS51.3 and<2.1)], high disease
[ASDAS-HD-(ASDAS5 2.1 and <3.5)] and very high dis-
ease [ASDAS-vHD (ASDAS> 3.5)] (supplementary Fig.
S1, available at Rheumatology Online), is shown at 12-
weekly intervals, organized by disease activity at week
24. Thirteen patients with missing week 24 measurements
are not shown. The heat maps illustrate that the disease
activity achieved at week 24 is maintained with relative
consistently to week 204, with many patients—particularly
those with ASDAS-ID at week 24 (Fig. 3)—experiencing
sustained remission.
Analyses of efficacy data by prespecified subgroups
including age, gender, concomitant/prior DMARD use,
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symptom duration and prior anti-TNF exposure showed
no substantial differences in outcome to week 204 be-
tween any of the subgroups where sample sizes were
large enough to permit meaningful evaluation (data not
shown).
Disease activity in CZP-randomized patients who with-
drew from the study early for reasons besides lack of
efficacy (n = 67) was comparable to those who completed
the study (n = 142). Disease activity of patients who with-
drew for reasons other than lack of efficacy, at the point of
withdrawal, was as follows: ASDAS-ID: 38.8%; ASDAS-
MD: 25.4%; ASDAS-HD: 22.4%; and ASDAS-vHD:
13.4%. Disease activity of patients who completed the
study, at week 204, was as follows: ASDAS-ID: 31.0%;
FIG. 1 Patient disposition and retention to week 204
(A) Patient disposition to week 204 (percentages in brackets). aAll patients received allocated treatment. bOne patient did
not enrol onto the dose-blind study period. (B) Patient retention to week 204 by subpopulations (CZP-randomized group,
doses combined). CZP: certolizumab pegol.
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FIG. 2 ASAS and ASDAS responses to week 204
CZP-randomized group, doses combined. (A) ASAS responses to week 204 in axSpA population. (B) ASAS40 to week
204 by subpopulations. (C) ASDAS-ID and ASDAS-MD to week 204 by subpopulations. (D) ASDAS score to week 204 by
subpopulations. ASDAS: AS DAS; ASDAS-ID: ASDAS inactive disease; ASDAS-MD: ASDAS moderate activity; CZP:
certolizumab pegol.
1502 www.rheumatology.oxfordjournals.org
De´sire´e van der Heijde et al.
Downloaded from https://academic.oup.com/rheumatology/article-abstract/56/9/1498/3819409
by Ghent University user
on 20 November 2017
T
A
B
L
E
1
E
ff
ic
a
c
y
in
c
lin
ic
a
l
a
n
d
p
a
ti
e
n
t-
re
p
o
rt
e
d
o
u
tc
o
m
e
s
(c
e
rt
o
liz
u
m
a
b
p
e
g
o
l-
ra
n
d
o
m
iz
e
d
g
ro
u
p
,
d
o
s
e
s
c
o
m
b
in
e
d
)
O
u
tc
o
m
e
A
ll
p
a
ti
e
n
ts
a
x
S
p
A
(n
=
2
1
8
)
A
S
(n
=
1
2
1
)
n
r-
a
x
S
p
A
(n
=
9
7
)
W
e
e
k
2
4
W
e
e
k
2
0
4
W
e
e
k
2
4
W
e
e
k
2
0
4
W
e
e
k
2
4
W
e
e
k
2
0
4
B
L
(n
=
2
1
8
)
O
C
(n
=
2
0
5
)
Im
p
u
te
d
O
C
(n
=
1
4
0
)
Im
p
u
te
d
B
L
(n
=
1
2
1
)
O
C
(n
=
1
1
2
)
Im
p
u
te
d
O
C
(n
=
8
0
)
Im
p
u
te
d
B
L
(n
=
9
7
)
O
C
(n
=
9
3
)
Im
p
u
te
d
O
C
(n
=
6
0
)
Im
p
u
te
d
D
is
e
a
s
e
a
c
ti
v
it
y
re
s
p
o
n
s
e
s
,
n
/N
(%
)
A
S
D
A
S
-I
D
a
-
6
6
/2
0
5
(3
2
.2
)
6
6
(3
0
.3
)
4
4
/1
4
0
(3
1
.4
)
7
0
(3
2
.1
)
-
3
3
/1
1
2
(2
9
.5
)
3
3
(2
7
.3
)
2
3
/8
0
(2
8
.8
)
3
9
(3
2
.2
)
-
3
3
/9
3
(3
5
.5
)
3
3
(3
4
.0
)
2
1
/6
0
(3
5
.0
)
3
1
(3
2
.0
)
A
S
D
A
S
-M
D
a
3
(1
.4
)
5
1
/2
0
5
(2
4
.9
)
5
4
(2
4
.8
)
4
1
/1
4
0
(2
9
.3
)
5
9
(2
7
.1
)
2
(1
.7
)
2
7
/1
1
2
(2
4
/1
)
2
9
(2
4
.0
)
2
5
/8
0
(3
1
.3
)
3
3
(2
7
.3
)
1
(1
.0
)
2
4
/9
3
(2
5
.8
)
2
5
(2
5
.8
)
1
6
/6
0
(2
6
.7
)
2
6
(2
6
.8
)
A
S
A
S
2
0
b
-
1
4
7
/2
0
1
(7
3
.1
)
1
4
9
(6
8
.3
)
1
1
3
/1
3
5
(8
3
.7
)
1
1
8
(5
4
.1
)
-
8
1
/1
0
8
(7
5
.0
)
8
3
(6
8
.6
)
6
4
/7
5
(8
5
.3
)
6
8
(5
6
.2
)
-
6
6
/9
3
(7
1
.0
)
6
6
(6
8
.0
)
4
9
/6
0
(8
1
.7
)
5
0
(5
1
.5
)
A
S
A
S
4
0
b
-
1
1
1
/2
0
1
(5
5
.2
)
1
1
3
(5
1
.8
)
9
2
/1
3
5
(6
8
.1
)
9
6
(4
4
.0
)
-
6
2
/1
0
8
(5
7
.4
)
6
4
(5
2
.9
)
5
1
/7
5
(6
8
.0
)
5
4
(4
4
.6
)
-
4
9
/9
3
(5
2
.7
)
4
9
(5
0
.5
)
4
1
/6
0
(6
8
.3
)
4
2
(4
3
.3
)
A
S
A
S
5
/6
b
-
9
0
/1
9
9
(4
5
.2
)
9
2
(4
2
.2
)
7
2
/1
3
4
(5
3
.7
)
7
5
(3
4
.4
)
-
4
8
/1
0
8
(4
4
.4
)
4
8
(3
9
.7
)
4
0
/7
5
(5
3
.3
)
4
1
(3
3
.9
)
-
4
2
/9
1
(4
6
.2
)
4
4
(4
5
.4
)
3
2
/5
9
(5
4
.2
)
3
4
(3
5
.1
)
A
S
A
S
-P
R
b
-
6
6
/2
0
4
(3
2
.4
)
6
6
(3
0
.3
)
5
0
/1
3
7
(3
6
.5
)
5
1
(2
3
.4
)
-
3
4
/1
1
1
(3
0
.6
)
3
4
(2
8
.1
)
2
5
/7
7
(3
2
.5
)
2
6
(2
1
.5
)
-
3
2
/9
3
(3
4
.4
)
3
2
(3
3
.0
)
2
5
/6
0
(4
1
.7
)
2
5
(2
5
.8
)
B
A
S
D
A
I
<
2
w
it
h
C
R
P
4
U
L
N
a
-
6
6
/2
0
5
(3
2
.2
)
6
6
(3
0
.3
)
4
6
/1
4
2
(3
2
.4
)
7
2
(3
3
.0
)
-
3
3
/1
1
2
(2
9
.5
)
3
3
(2
7
.3
)
2
3
/8
1
(2
8
.4
)
3
8
(3
1
.4
)
-
3
3
/9
3
(3
5
.5
)
3
3
(3
4
.0
)
2
3
/6
1
(3
7
.7
)
3
4
(3
5
.1
)
B
A
S
D
A
I5
0
b
-
1
1
4
/2
0
5
(5
5
.6
)
1
1
4
(5
2
.3
)
8
9
/1
4
0
(6
3
.6
)
8
9
(4
0
.8
)
-
5
9
/1
1
2
(5
2
.7
)
5
9
(4
8
.8
)
5
1
/8
0
(6
3
.8
)
5
1
(4
2
.1
)
-
5
5
/9
3
(5
9
.1
)
5
5
(5
6
.7
)
3
8
/6
0
(6
3
.3
)
3
8
(3
9
.2
)
D
is
e
a
s
e
a
s
s
e
s
s
m
e
n
t
s
c
o
re
s
,
m
e
a
n
( S
.D
.)
a
A
S
D
A
S
3
.8
(0
.9
)
2
.0
(1
.0
)
2
.1
(1
.1
)
1
.9
(0
.9
)
2
.0
(1
.1
)
3
.9
(0
.9
)
2
.0
(1
.0
)
2
.0
(1
.1
)
2
.0
(0
.9
)
2
.1
(1
.2
)
3
.8
(0
.8
)
2
.0
(1
.1
)
2
.0
(1
.1
)
1
.8
(1
.0
)
1
.9
(1
.0
)
B
A
S
D
A
I
6
.4
(1
.5
)
3
.2
(2
.2
)
3
.3
(2
.3
)
2
.7
(2
.0
)
3
.0
(2
.3
)
6
.4
(1
.5
)
3
.2
(2
.1
)
3
.4
(2
.2
)
2
.8
(1
.9
)
3
.0
(2
.3
)
6
.6
(1
.5
)
3
.2
(2
.5
)
3
.3
(2
.5
)
2
.6
(2
.2
)
2
.9
(2
.3
)
B
A
S
F
I
5
.3
(2
.3
)
2
.9
(2
.5
)
3
.0
(2
.5
)
2
.6
(2
.2
;
1
4
1
)
2
.7
(2
.3
)
5
.6
(2
.3
)
3
.2
(2
.6
)
3
.3
(2
.6
)
2
.9
(2
.2
)
3
.0
(2
.4
)
5
.0
(2
.3
)
2
.6
(2
.4
)
2
.6
(2
.4
)
2
.3
(2
.2
;
6
1
)
2
.2
(2
.2
)
B
A
S
M
I-
lin
e
a
r
3
.8
(1
.7
)
3
.2
(1
.7
)
3
.2
(1
.7
)
3
.1
(1
.7
;
1
4
6
)
3
.1
(1
.7
)
4
.2
(1
.7
)
3
.6
(1
.7
)
3
.6
(1
.7
)
3
.6
(1
.8
;
8
3
)
3
.6
(1
.8
)
3
.2
(1
.5
)
2
.6
(1
.5
)
2
.6
(1
.5
)
2
.4
(1
.2
;
6
3
)
2
.5
(1
.3
)
P
a
ti
e
n
t-
re
p
o
rt
e
d
o
u
tc
o
m
e
s
,
m
e
a
n
(S
.D
.)
a
M
o
rn
in
g
s
ti
ff
n
e
s
s
(N
R
S
)
6
.6
(1
.9
)
2
.9
(2
.4
)
3
.0
(2
.5
)
2
.5
(2
.0
)
2
.7
(2
.4
)
6
.6
(1
.9
)
2
.9
(2
.1
)
3
.1
(2
.2
)
2
.5
(1
.9
)
2
.7
(2
.3
)
6
.6
(1
.9
)
3
.0
(2
.8
)
3
.0
(2
.8
)
2
.5
(2
.2
)
2
.6
(2
.5
)
F
a
ti
g
u
e
(N
R
S
)
6
.8
(1
.8
)
3
.9
(2
.6
)
4
.1
(2
.7
)
3
.2
(2
.2
)
3
.6
(2
.6
)
6
.7
(1
.9
)
3
.9
(2
.5
)
4
.1
(2
.6
)
3
.3
(2
.2
)
3
.6
(2
.6
)
6
.9
(1
.8
)
3
.9
(2
.7
)
4
.0
(2
.7
)
3
.1
(2
.3
)
3
.6
(2
.6
)
S
le
e
p
(M
O
S
S
le
e
p
S
c
a
le
)c
4
9
.0
(1
9
.2
)
3
5
.3
(2
0
.1
)
3
6
.2
(2
0
.2
)
3
2
.4
(1
7
.3
;
1
4
5
)
3
4
.4
(1
8
.6
)
4
6
.8
(1
9
.9
)
3
5
.1
(1
9
.3
)
3
6
.3
(1
9
.5
)
3
2
.3
(1
5
.9
;
8
3
)
3
4
.1
(1
7
.5
)
5
1
.7
(1
8
.0
)
3
5
.4
(2
1
.1
)
3
6
.1
(2
1
.0
)
3
2
.5
(1
9
.2
;
6
2
)
3
4
.9
(2
0
.0
)
N
o
c
tu
rn
a
l
b
a
c
k
p
a
in
(N
R
S
)
6
.9
(2
.3
)
3
.1
(2
.6
)
3
.3
(2
.7
)
2
.7
(2
.4
;
1
4
1
)
3
.0
(2
.7
)
6
.8
(2
.3
)
3
.1
(2
.4
)
3
.3
(2
.6
)
2
.7
(2
.3
)
3
.1
(2
.6
)
7
.0
(2
.4
)
3
.1
(2
.9
)
3
.2
(2
.9
)
2
.7
(2
.6
;
6
1
)
2
.9
(2
.7
)
T
o
ta
l
b
a
c
k
p
a
in
(N
R
S
)
7
.0
(1
.9
;
2
1
5
)
3
.5
(2
.6
;
2
0
4
)
3
.8
(2
.7
)
3
.0
(2
.4
;
1
4
1
)
3
.3
(2
.7
)
7
.0
(2
.0
;
1
1
8
)
3
.5
(2
.3
;
1
1
1
)
3
.8
(2
.5
)
3
.1
(2
.3
)
3
.4
(2
.7
)
7
.0
(1
.8
)
3
.6
(2
.9
)
3
.8
(3
.0
)
2
.8
(2
.5
;
6
1
)
3
.3
(2
.7
)
H
e
a
lt
h
-r
e
la
te
d
q
u
a
lit
y
o
f
lif
e
,
m
e
a
n
(S
.D
.)
a
A
S
Q
o
L
1
1
.6
(4
.4
)
6
.2
(5
.5
)
6
.5
(5
.6
)
4
.9
(5
.0
)
5
.7
(5
.4
)
1
1
.6
(4
.4
)
6
.3
(5
.3
)
6
.8
(5
.6
)
5
.2
(4
.9
;
7
9
)
5
.9
(5
.5
)
1
1
.6
(4
.4
)
6
.1
(5
.7
;
9
1
)
6
.1
(5
.7
)
4
.5
(5
.1
;
6
1
)
5
.3
(5
.3
)
S
F
-3
6
P
C
S
3
2
.4
(7
.5
;
2
1
1
)
4
2
.1
(1
0
.0
;
2
0
4
)
4
1
.8
(9
.9
)
4
4
.3
(9
.4
;
1
4
6
)
4
3
.5
(9
.6
)
3
1
.7
(7
.2
;
1
1
7
)
4
1
.3
(9
.6
)
4
0
.7
(9
.6
)
4
3
.7
(9
.5
;
8
3
)
4
2
.8
(1
0
.0
)
3
3
.2
(7
.9
;
9
4
)
4
3
.2
(1
0
.4
;
9
2
)
4
3
.1
(1
0
.3
)
4
5
.1
(9
.2
;
6
3
)
4
4
.4
(9
.0
)
S
F
-3
6
M
C
S
4
1
.0
(1
2
.0
;
2
1
1
)
4
6
.6
(1
1
.6
;
2
0
4
)
4
6
.0
(1
1
.8
)
4
6
.8
(1
1
.0
;
1
4
6
)
4
5
.6
(1
1
.5
)
4
1
.7
(1
1
.5
;
1
1
7
)
4
6
.8
(1
1
.1
)
4
5
.8
(1
1
.6
)
4
5
.8
(1
0
.7
;
8
3
)
4
4
.8
(1
1
.3
)
4
0
.1
(1
2
.6
;
9
4
)
4
6
.5
(1
2
.2
;
9
2
)
4
6
.2
(1
2
.1
)
4
8
.1
(1
1
.4
;
6
3
)
4
6
.6
(1
1
.6
)
n
n
u
m
b
e
rs
in
d
ic
a
te
th
e
n
u
m
b
e
r
o
f
p
a
ti
e
n
ts
re
p
o
rt
in
g
d
a
ta
fo
r
e
a
c
h
o
u
tc
o
m
e
m
e
a
s
u
re
.
N
o
t
a
ll
p
a
ti
e
n
ts
a
tt
e
n
d
in
g
a
v
is
it
re
p
o
rt
e
d
d
a
ta
fo
r
e
v
e
ry
o
u
tc
o
m
e
.
a
Im
p
u
te
d
v
a
lu
e
s
u
s
e
la
s
t
o
b
s
e
rv
a
ti
o
n
c
a
rr
ie
d
fo
rw
a
rd
.
b
Im
p
u
te
d
v
a
lu
e
s
u
s
e
n
o
n
-r
e
s
p
o
n
d
e
r
im
p
u
ta
ti
o
n
.
c
S
le
e
p
P
ro
b
le
m
s
In
d
e
x
II
.
A
S
A
S
2
0
:
A
s
s
e
s
s
m
e
n
t
o
f
S
p
o
n
d
y
lo
a
rt
h
ri
ti
s
in
te
rn
a
ti
o
n
a
l
S
o
c
ie
ty
2
0
%
re
s
p
o
n
s
e
c
ri
te
ri
a
;
A
S
A
S
4
0
:
A
s
s
e
s
s
m
e
n
t
o
f
S
p
o
n
d
y
lo
a
rt
h
ri
ti
s
in
te
rn
a
ti
o
n
a
l
S
o
c
ie
ty
4
0
%
re
s
p
o
n
s
e
c
ri
te
ri
a
;
A
S
A
S
5
/6
:
A
s
s
e
s
s
m
e
n
t
o
f
S
p
o
n
d
y
lo
a
rt
h
ri
ti
s
in
te
rn
a
ti
o
n
a
l
S
o
c
ie
ty
5
2
0
%
im
p
ro
v
e
m
e
n
t
in
5
o
f
6
d
o
m
a
in
s
;
A
S
D
A
S
:
A
S
D
A
S
;
A
S
D
S
-I
D
:
A
S
D
A
S
in
a
c
ti
v
e
d
is
e
a
s
e
;
A
S
D
A
S
-M
D
:
A
S
D
A
S
m
o
d
e
ra
te
a
c
ti
v
it
y
;
A
S
Q
o
L
:
A
S
q
u
a
lit
y
o
f
lif
e
;
a
x
S
p
A
:
a
x
ia
l
s
p
o
n
d
y
lo
a
rt
h
ri
ti
s
;
B
A
S
D
A
I5
0
:
5
5
0
%
im
p
ro
v
e
m
e
n
t
fr
o
m
b
a
s
e
lin
e
in
B
A
S
D
A
I
to
ta
l
s
c
o
re
;
B
L
:
b
a
s
e
lin
e
;
n
/N
:
n
u
m
b
e
r
o
f
p
a
ti
e
n
ts
w
it
h
th
e
g
iv
e
n
re
s
p
o
n
s
e
/n
u
m
b
e
r
o
f
o
b
s
e
rv
a
ti
o
n
s
a
t
th
e
v
is
it
;
n
r-
a
x
S
p
A
:
n
o
n
-
ra
d
io
g
ra
p
h
ic
a
x
ia
l
s
p
o
n
d
y
lo
a
rt
h
ri
ti
s
;
N
R
S
:
n
u
m
e
ri
c
a
l
ra
ti
n
g
s
c
a
le
;
O
C
:
o
b
s
e
rv
e
d
c
a
s
e
;
S
F
-3
6
M
C
S
:
s
h
o
rt
-f
o
rm
3
6
-i
te
m
h
e
a
lt
h
s
u
rv
e
y
m
e
n
ta
l
c
o
m
p
o
n
e
n
t
s
u
m
m
a
ry
;
S
F
-3
6
P
C
S
:
s
h
o
rt
-f
o
rm
3
6
-i
te
m
h
e
a
lt
h
s
u
rv
e
y
p
h
y
s
ic
a
l
c
o
m
p
o
n
e
n
t
s
u
m
m
a
ry
;
U
L
N
:
u
p
p
e
r
lim
it
o
f
n
o
rm
a
l.
www.rheumatology.oxfordjournals.org 1503
Certolizumab pegol in axial spondyloarthritis
Downloaded from https://academic.oup.com/rheumatology/article-abstract/56/9/1498/3819409
by Ghent University user
on 20 November 2017
ASDAS-MD: 29.6%; ASDAS-HD: 34.5%; and ASDAS-
vHD: 4.9%. In those patients who withdrew because of
a stated lack of efficacy (n = 9), disease activity was high
at the point they withdrew: seven had ASDAS-HD and two
ASDAS-vHD.
Remission
The proportion of CZP-randomized patients in remission,
as ASDAS-ID and BASDAI<2 with normal CRP (LOCF),
was sustained from week 24 (30.3% for both measures) to
week 204 (32.1 and 33.0%, respectively; Table 1).
Partial remission, as ASAS-PR, was achieved by 30.3%
of CZP-randomized patients at week 24 and 23.4% at
week 204 (NRI); 32.4 and 36.5%, respectively, using
OCs (Table 1).
In all of these disease activity targets, similar improve-
ments were seen in AS and nr-axSpA patients (Table 1 and
supplementary Fig. S2, available at Rheumatology Online),
and results were similar for both CZP dose regimens (sup-
plementary Table S1, available at Rheumatology Online).
A total of 65 CZP-randomized patients (29.8%)
achieved sustained remission as ASDAS-ID [AS: 28.9%
(n = 35); nr-axSpA: 30.9% (n= 30)]. Sustained ASAS-PR
was seen in 65 patients [29.8%; AS: 27.3% (n = 33); nr-
axSpA: 33.0% (n= 32)].
Further patient-reported outcomes
Back pain, the quintessential symptom of axSpA, was
previously shown to improve rapidly following treatment
with CZP in RAPID-axSpA, with clinically relevant im-
provements observed in the overall axSpA population
from day 2, compared with placebo [25]. Improvements
of 34 points on the NRS, between baseline and week 24
(LOCF and OC), were sustained through to week 204 with
CZP treatment (Table 1). Scores in patient-reported meas-
ures of fatigue, sleep (MOS Sleep Scale), health-related
QoL outcomes both physical (SF-36 physical component
summary) and mental (SF-36 mental component sum-
mary), and disease-specific (ASQoL) impact of CZP treat-
ment on QoL all showed improvement by week 24 after
the initiation of CZP, which were likewise sustained to
week 204 (Table 1). Improvements in sleep by MOS
Sleep Scale score were greater in nr-axSpA patients com-
pared with AS, perhaps owing to the slightly higher mean
baseline score in the nr-axSpA population (nr-axSpA:
51.7; AS: 46.8; Table 1).
FIG. 3 Heat map of ASDAS disease activity to week 204
Patients with ASDAS-ID at week 24, sorted by baseline ASDAS. CZP-randomized group. ASDAS: AS DAS; ASDAS-ID:
AS DAS inactive disease; CZP: certolizumab pegol; sustained remission: remission according to ASDAS inactive disease
for a continuous period of 6 months at any time during the study.
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Peripheral arthritis, enthesitis and uveitis
Improvements in SJC and TJC were observed at week 24
in both subpopulations and sustained or further improved
to week 204 (Table 2).
Improvements in enthesitis (MASES) were seen in both
the AS and nr-axSpA subpopulations by week 24, with
further improvements to week 204 (Table 2). Despite the
difference in baseline MASES (for those with baseline
enthesitis: AS: 4.7; nr-axSpA: 5.6), mean change from
baseline scores were similar in both AS and nr-axSpA
patients [week 204, LOCF: AS: 3.4 (S.D. 3.7); nr-axSpA:
3.5 (S.D. 3.8). Substantial numbers of patients with base-
line enthesitis, either as MASES>0 or involving the heel (a
site often difficult to treat effectively), had achieved total
resolution at week 24. Of all axSpA patients with baseline
enthesitis by MASES (n = 148), 50.7% achieved a MASES
score of 0 at week 24, and of those with heel enthesitis
(n = 52), 61.5% had complete resolution at week 24
(LOCF). This effect was sustained to week 204; the pro-
portion of patients with resolved enthesitis was 60.8% by
MASES and 71.2% for heel enthesitis (LOCF).
The cumulative uveitis event rate seen to week 24 (3.0
per 100 person-years) remained low through week 96 [4.9/
100 person-years; All CZP group (n = 315)] up to week 204
(4.5/100 person-years, All CZP group). The uveitis event
rates for patients with (n = 63) or without (n = 252) current
uveitis or a history of uveitis at baseline (All CZP group)
were 15.2 and 1.8/100 person-years, respectively. The
uveitis event rate at week 204 in CZP-randomized patients
(n = 218) was 3.8/100 person-years (Table 2).
Safety
Patients in the safety set (n = 315) had a total CZP expos-
ure of 981 person-years, with an AE rate per 100 person-
years of 292.8 (Table 3). No new safety signals were
identified from week 96 to 204, and no deaths were re-
ported over 4 years.
Serious infections occurred at a rate of 2.3/100 person-
years, serious cardiovascular events at a rate of 0.4/100
person-years, and malignancies at a rate of 0.5/100
person-years. Five patients were diagnosed with a malig-
nancy during the study period (Table 3): one case each of
breast cancer, cervical cancer, renal cell carcinoma,
astrocytoma and basal cell carcinoma.
The most frequently occurring serious adverse events
(SAEs; >0.5%) are shown in Table 3. There were three
colitis SAEs by Medical Dictionary for Regulatory
Activities preferred term (classed as serious owing to
need for hospitalization), one of which was confirmed as
IBD. The patient was assigned to CZP 400 mg Q4W at
week 0, had no previous IBD history and was diagnosed
with ulcerative colitis during the OL period, 708 days after
the first injection. Later, the patient was diagnosed with
Crohn’s disease, after the end of week 204. A relationship
to CZP was described as unlikely in both cases, and CZP
was not interrupted.
Neither the other colitis nor the diarrhoea SAEs were
confirmed as IBD, and none of the patients concerned
had an IBD history. Two diarrhoea SAEs were reported
(Table 3); one patient had suspected antibiotic-associated
diarrhoea, and one patient reported diarrhoea with no sig-
nificant findings on colonoscopy and upper gastrointes-
tinal fibroscopy.
There was one additional SAE of biopsy-confirmed ul-
cerative colitis, captured under the preferred term of IBD.
The episode occurred during the double-blind period, in a
patient receiving placebo and with a 15-year IBD history.
The patient was re-randomized to CZP 200 mg Q2W at
week 24 and completed the study, with no further IBD
events recorded.
Abnormalities in liver function tests occurred with an
event rate of 7.3/100 person-years, although only one
event (a case of elevated g-glutamyl transferase) was re-
ported as an SAE, and none of them led to a permanent
cessation of CZP treatment.
There was one case of active pulmonary tuberculosis
during RAPID-axSpA (Table 3), in a patient from a high-
risk geographical area. It occurred during the dose-blind
period, while the patient was receiving CZP 200 mg Q2W,
having been re-randomized from placebo at week 24.
CZP was withdrawn. The event resolved slightly
>6 months later.
Discussion
axSpA encompasses chronic conditions with the potential
for considerable negative impact on physical function [5,
19], ability to work [29] and QoL [5, 19]. This underlines the
need for evidence of the safety and efficacy of treatments
used long term. Furthermore, the recognition that symp-
tom burden and QoL impact are similar in patients with AS
and nr-axSpA [3, 6] means that such evidence is needed
for axSpA patients irrespective of subtype. RAPID-axSpA
is the first international study to demonstrate the safety
and efficacy of an anti-TNF over 4 years in both AS and nr-
axSpA patients and the first study to report 4-year data in
nr-axSpA patients.
With long-term CZP administration, improvements
observed at early time points were sustained over
4 years of continuous treatment. Throughout the 4-year
study period, similarly sustained responses were
observed in both the AS and nr-axSpA patient popula-
tions, across all outcomes measured, including disease
activity, function, spinal mobility, articular inflammation,
enthesitis and uveitis. ASAS20 and ASAS40 responder
rates in our cohort were generally similar to what has
been shown in other studies of anti-TNF treatment in AS
and nr-axSpA patients [19, 21, 30].
Patients with AS have reported stiffness, pain, fatigue
and poor sleep as among their most prevalent concerns
when it comes to QoL [31]. In a further study to assess the
validity of patient-reported outcome instruments across
the axSpA population, these were again identified as
among the most important to patients [32]. As well as
the improvements reported in physician-assessed and
composite disease activity/assessment measures during
the RAPID-axSpA study, sustained improvements were
also seen in the stated patient-reported outcomes.
Patients experienced reductions in back pain, fatigue
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and morning stiffness, and better sleep, and this was re-
flected in the overall QoL measures.
Treat-to-target guidelines for spondyloarthritides rec-
ommend remission as an appropriate treatment target,
defined for axSpA as ASDAS-ID or BASDAI<2 with
normal CRP [27]. The achievement of these treatment tar-
gets is particularly important overall, as although patients
may have gained significant improvements from baseline,
it is more important long term to look at achievement of a
target disease activity state, either low disease activity or
remission. The analyses reported here show that a con-
siderable proportion of AS and nr-axSpA patients treated
with CZP go on to achieve remission by ASDAS-ID or
BASDAI<2 with normal CRP, and likewise with ASAS-
PR (Table 1).
The maintenance of efficacy and remission using
ASDAS disease activity scores is shown in a new way
with the inclusion of heat maps, allowing the visualization
of both cohort- and patient-level responses, to week 204
across the whole axSpA population (Fig. 3 and supple-
mentary Fig. S1, available at Rheumatology Online).
Some variation is shown in individual patients over time,
but this is likely to represent the natural fluctuating course
of the disease.
The retention rate in our study was comparable to that
of other long-term extension studies of anti-TNF treatment
in AS and nr-axSpA patients. Seventy-one per cent of
patients in the All CZP group remained in the study after
3 years (156 weeks; AS: 74%; nr-axSpA: 67%), which was
compared with other long-term extension studies report-
ing 3-year results (66% after 3 years in a study of nr-
axSpA patients [21]; 82% in a study of AS patients [19]).
The number of CZP-randomized patients who withdrew
from the study early because of a lack of efficacy was
small, at nine patients, compared with the total number
in this group who withdrew early for any reason (n = 76).
The distribution of disease activity, at the point of with-
drawal, in those patients who withdrew for reasons other
than lack of efficacy, was comparable to disease activity
at week 204 in patients who completed the study, which
strengthens the conclusion that few patients withdrew be-
cause of lack of efficacy.
The limitations of this study include the lack of a pla-
cebo arm beyond week 24 and the bias inherent in having
TABLE 3 Safety outcomes
Doses combined, 200mg every
2weeks + 400mg every 4weeks
All CZP (n=315) AS (n =174) nr-axSpA (n=141)
n (%) [ER/100
patient-years] n (%) [ER/100 PY]
n (%) [ER/100
patient-years]
Patient exposure years 980.7 557.3 423.4
Any AE 303 (96.2) [292.8] 166 (95.4) [255.9] 137 (97.2)[341.5]
Serious AEs 69 (21.9) [10.4] 37 (21.3) [11.1] 32 (22.7) [9.4]
Serious infectious events 20 (6.3) [2.3] 11 (6.3) [2.5] 9 (6.4) [2.1]
Serious cardiovascular events 3 (0.3) [0.4] 0 3 (2.1) [0.9]
Malignancies 5 (1.6) [0.5] 2 (1.1) [0.4] 3 (2.1) [0.7]
Drug-related AEsa 170 (54.0) [67.4] 87 (50.0) [57.8] 83 (58.9) [80.1]
Deaths 0 0 0
AEs by intensity
Mild 268 (85.1) [185.5] 143 (82.2) [152.2] 125 (88.7)[229.3]
Moderate 223 (70.8) [99.9] 123 (70.7) [96.7] 100 (70.9)[104.2]
Severe 49 (15.6) [7.4] 26 (14.9) [7.0] 23 (16.3) [8.0]
Most frequent SAEs by MedDRA
preferred term (>0.5%)b
Colitisc 3 (1.0) [0.3] 1 (0.6) [0.2] 2 (1.4) [0.5]
Diarrhoeac 2 (0.6) [0.2] 1 (0.6) [0.2] 1 (0.7) [0.2]
Chest pain 2 (0.6) [0.2] 1 (0.6) [0.2] 1 (0.7) [0.2]
Non-cardiac chest pain 2 (0.6) [0.2] 1 (0.6) [0.2] 1 (0.7) [0.2]
Cholelithiasis 2 (0.6) [0.2] 0 2 (1.4) [0.5]
Mycobacterial infection 2 (0.6) [0.2] 2 (1.1) [0.4] 0
Active tuberculosis 1 (0.3) [0.1] 1 (0.6) [0.2] 0
Pneumonia 3 (1.0) [0.5] 2 (1.1) [0.7] 1 (0.7) [0.2]
Back pain 2 (0.6) [0.2] 0 2 (1.4) [0.5]
Osteoarthritis 3 (1.0) [0.3] 2 (1.1) [0.4] 1 (0.7) [0.2]
Transient ischaemic attack 2 (0.6) [0.2] 2 (1.1) [0.4] 0
Major depression 2 (0.6) [0.3] 1 (0.6) [0.4] 1 (0.7) [0.2]
Safety set. aDrug-related AEs are those with a relationship of related, possibly related or those with missing responses. Non-
drug-related AEs correspond to those with a relationship of Not related or Unlikely related. bIn the All CZP group (n = 315).
cExcluding infective. AE: adverse event; CZP: certolizumab pegol; ER: event rate; MedDRA: Medical Dictionary for Regulatory
Activities; nr-axSpA: non-radiographic axial spondyloarthritis; SAE: serious adverse event.
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dose-blind and OL periods, where patients know they are
on active treatment, as do their physicians. Furthermore,
subject withdrawals place a limitation on any clinical trial,
as missing data introduce a risk of bias. In a long-term
study, the cumulative impact of withdrawals is likely to be
greater. Imputation helps to conserve the validity of inten-
tion-to-treat analyses but requires assumptions to be
made about the measurements subjects would have
given were they to have remained in the study. We have
provided both observed and imputed data to minimize the
risk of bias.
In conclusion, sustained efficacy was shown with con-
tinued CZP administration across a broad range of clin-
ical, patient-reported and QoL outcomes over 4 years. The
magnitude of the demonstrated improvements was similar
for AS and nr-axSpA patients and sustained in both sub-
populations. There were no new safety signals identified
with the increased exposure to CZP, which was shown to
have an acceptable long-term safety profile.
Acknowledgements
This study was funded by UCB Pharma. The authors
thank the patients and their caregivers in addition to the
investigators and their teams who contributed to this
study. The authors also acknowledge Natasha de
Peyrecave, DPhil, UCB Pharma, Slough, UK, for critical
review of the manuscript, Alvaro Arjona, PhD, UCB
Pharma, Brussels, Belgium for publication coordination
and Lucy Berry, MBBS, Costello Medical Consulting,
Cambridge, UK for medical writing and editorial assist-
ance. In line with Good Publication Practice Guidelines,
the Medical Writer produced an initial draft of the manu-
script based on direction from the authors, and iteratively
updated this to incorporate the views and comments of
the authors, under their guidance and input. The Medical
Writer was in frequent contact with the authors, and
ensured their opinions and contributions were docu-
mented. All costs associated with the development of
this manuscript were funded by UCB Pharma.
Funding: This work was supported by UCB Pharma, who
funded the study and this manuscript. UCB Pharma re-
viewed only for scientific and legal accuracy.
Disclosure statement: L.P. and B.H. are employees of
UCB Pharma. M.D. has received research grants/consult-
ing fees from UCB Pharma, AbbVie, Pfizer, Lilly, Merck
and Novartis. OD and L.B. are employees and stock-
holders of UCB Pharma. D.vdH. has received consulting
fees from AbbVie, Amgen, Astellas, AstraZeneca, Bristol-
Myers Squibb, Boehringer Ingelheim, Celgene, Daiichi,
Eli-Lilly, Galapagos, Gilead, Janssen, Merck, Novartis,
Pfizer, Regeneron, Roche, Sanofi and UCB Pharma, and
is the director of Imaging Rheumatology bv. P.J.M. has
received consulting and/or speaker fees and/or research
support from (Abbott) AbbVie, Amgen, Bristol-Myers
Squibb, Celgene, Crescendo, Dermira, Genentech,
Janssen, Lilly, Merck, Novartis, Pfizer, Sun, UCB
Pharma and Zynerba. A.D. has received research grants
from and/or participated in advisory boards for AbbVie,
Amgen, Boehringer Ingelheim, Eli Lilly, GlaxoSmithKline,
Janssen, Novartis, Pfizer and UCB Pharma. R.L. has
received consulting fees and/or research grants and/or
speaker’s bureau from Abbott, Ablynx, Amgen, Astra-
Zeneca, Bristol-Myers Squibb, Centocor, Glaxo-Smith-
Kline, Merck, Novartis, Pfizer, Roche, Schering-Plough,
UCB Pharma and Wyeth. F.VdB. received consultancy
and/or speaker fees from Abbvie, Celgene, Janssen,
Novartis, Pfizer and UCB. W.P.M. has received consulting
fees from AbbVie, Amgern, Eli Lilly, Janssen, Merck,
Pfizer, Sanofi and UCB. J.W. has received research
grants from and/or participated in advisory boards for
AbbVie, Amgen, Boehringer Ingelheim, Eli Lilly,
GlaxoSmithKline, Janssen, Novartis, Pfizer and UCB
Pharma. M.R. has received consulting fees from Abbott,
Bristol-Myers Squibb, Janssen, MSD, Pfizer, Roche and
UCB Pharma. J.B. has received consulting fees/research
grants from Abbott, Bristol Myers Squibb, Celgene,
Celltrion, Chugai, Johnson & Johnson, MSD, Novartis,
Pfizer, Roche and UCB Pharma. J.S. has received
speaker and consulting fees from Abbott, Merck, Pfizer,
UCB Pharma, Novartis, Lilly and Janssen. A.J.K. has
received consulting and/or speaker fees and/or research
grants from AbbVie, Celgene, Genetech, Janssen, Merck,
Novartis, Pfizer, UCB Pharma, Sanofi and Genzyme.
Supplementary data
Supplementary data are available at Rheumatology
Online.
References
1 Linden SVD, Valkenburg HA, Cats A. Evaluation of diag-
nostic criteria for ankylosing spondylitis. Arthritis Rheum
1984;27:3618.
2 Rudwaleit M, van der Heijde D, Landewe R et al. The de-
velopment of Assessment of SpondyloArthritis interna-
tional Society classification criteria for axial
spondyloarthritis (part II): validation and final selection.
Ann Rheum Dis 2009;68:77783.
3 Baraliakos X, Braun J. Non-radiographic axial spondy-
loarthritis and ankylosing spondylitis: what are the simila-
rities and differences? RMD Open 2015;1(Suppl
1):e000053.
4 Stolwijk C, van Tubergen A, Castillo-Ortiz JD, Boonen A.
Prevalence of extra-articular manifestations in patients
with ankylosing spondylitis: a systematic review and meta-
analysis. Ann Rheum Dis 2015;74:6573.
5 Singh JA, Strand V. Spondyloarthritis is associated with
poor function and physical health-related quality of life.
J Rheumatol 2009;36:101220.
6 Kiltz U, Baraliakos X, Karakostas P et al. Do patients with
non-radiographic axial spondylarthritis differ from patients
with ankylosing spondylitis? Arthritis Care Res
2012;64:141522.
7 van der Heijde D, Kivitz A, Schiff MH et al. Efficacy and
safety of adalimumab in patients with ankylosing spon-
dylitis: results of a multicenter, randomized, double-blind,
placebo-controlled trial. Arthritis Rheum 2006;54:213646.
1508 www.rheumatology.oxfordjournals.org
De´sire´e van der Heijde et al.
Downloaded from https://academic.oup.com/rheumatology/article-abstract/56/9/1498/3819409
by Ghent University user
on 20 November 2017
8 Landewe´ R, Braun J, Deodhar A et al. Efficacy of certoli-
zumab pegol on signs and symptoms of axial spondy-
loarthritis including ankylosing spondylitis: 24-week
results of a double-blind randomised placebo-controlled
Phase 3 study. Ann Rheum Dis 2014;73:39.
9 Davis JC Jr, Van Der Heijde D, Braun J et al. Recombinant
human tumor necrosis factor receptor (etanercept) for
treating ankylosing spondylitis: a randomized, controlled
trial. Arthritis Rheum 2003;48:32306.
10 Sieper J, van der Heijde D, Dougados M et al. Efficacy and
safety of adalimumab in patients with non-radiographic
axial spondyloarthritis: results of a randomised placebo-
controlled trial (ABILITY-1). Ann Rheum Dis
2013;72:81522.
11 Braun J, Brandt J, Listing J et al. Treatment of ac-
tive ankylosing spondylitis with infliximab: a
randomised controlled multicentre trial. Lancet
2002;359:118793.
12 van der Heijde D, Dijkmans B, Geusens P et al. Efficacy
and safety of infliximab in patients with ankylosing spon-
dylitis: results of a randomized, placebo-controlled trial
(ASSERT). Arthritis Rheum 2005;52:58291.
13 Inman RD, Davis JC Jr, Heijde D et al. Efficacy and safety
of golimumab in patients with ankylosing spondylitis: re-
sults of a randomized, double-blind, placebo-controlled,
phase III trial. Arthritis Rheum 2008;58:340212.
14 Sieper J, van der Heijde D, Dougados M et al. A rando-
mized, double-blind, placebo-controlled, sixteen-week
study of subcutaneous golimumab in patients with active
nonradiographic axial spondyloarthritis. Arthritis
Rheumatol 2015;67:270212.
15 Maksymowych WP, Dougados M, van der Heijde D et al.
Clinical and MRI responses to etanercept in early
non-radiographic axial spondyloarthritis: 48-week results
from the EMBARK study. Ann Rheum Dis
2016;75:132835.
16 Baraliakos X, Listing J, Brandt J et al. Radiographic pro-
gression in patients with ankylosing spondylitis after 4 yrs
of treatment with the anti-TNF-a antibody infliximab.
Rheumatology 2007;46:14503.
17 Braun J, Baraliakos X, Brandt J et al. Persistent clinical
response to the anti-TNF-a antibody infliximab in patients
with ankylosing spondylitis over 3 years. Rheumatology
2005;44:6706.
18 Braun J, Baraliakos X, Hermann KG et al. The effect of two
golimumab doses on radiographic progression in anky-
losing spondylitis: results through 4 years of the GO-
RAISE trial. Ann Rheum Dis 2014;73:110713.
19 van der Heijde DM, Revicki DA, Gooch KL et al. Physical
function, disease activity, and health-related quality-of-life
outcomes after 3 years of adalimumab treatment in pa-
tients with ankylosing spondylitis. Arthritis Res Therapy
2009;11:R124.
20 van der Heijde D, Breban M, Halter D et al. Maintenance of
improvement in spinal mobility, physical function and
quality of life in patients with ankylosing spondylitis after
5 years in a clinical trial of adalimumab. Rheumatology
2015;54:12109.
21 van der Heijde D, Sieper J, Maksymowych WP, Baeten DL
et al. Clinical response and remission in patients with non-
radiographic axial spondyloarthritis after three years of
adalimumab therapy. Arthritis Rheumatol 2014;66(Suppl
10):S247.
22 Haibel H, Baraliakos X, Listing J, Braun J, Sieper J. Long
term efficacy over five years of adalimumab in patients
with active non-radiographic axial spondyloarthritis.
Arthritis Rheumatol 2013;65(Suppl 10):S1055.
23 Sieper J, Landewe´ R, Rudwaleit M et al. Effect of certoli-
zumab pegol over ninety-six weeks in patients with axial
spondyloarthritis: results from a phase III randomized trial.
Arthritis Rheumatol 2015;67:66877.
24 Landewe´ R, van Tubergen A. Clinical tools to assess and
monitor spondyloarthritis. Current Rheumatol Rep
2015;17:47.
25 Sieper J, Kivitz A, van Tubergen A et al. Impact of certo-
lizumab pegol on patient-reported outcomes in patients
with axial spondyloarthritis. Arthritis Care Res
2015;67:147580.
26 Zochling J, Braun J. Remission in ankylosing spondylitis.
Clin Exp Rheumatol 2006;24:S88.
27 Smolen JS, Braun J, Dougados M et al. Treating spon-
dyloarthritis, including ankylosing spondylitis and psoriatic
arthritis, to target: recommendations of an international
task force. Ann Rheum Dis 2013;73:616.
28 Doward LC, Spoorenberg A, Cook SA et al. Development
of the ASQoL: a quality of life instrument specific to
ankylosing spondylitis. Ann Rheum Dis 2003;62:206.
29 van der Heijde D, Purcaru O, Kavanaugh A. FRI0439 High
economic burden of axial spondyloarthritis related to paid
work and household productivity at baseline in the rapid-
axspa study: differences and similarities between anky-
losing spondylitis and non-radiographic axial spondyloar-
thritis. Ann Rheum Dis 2013;72:A523A4.
30 Davis JC Jr, van der Heijde DM, Braun J et al. Efficacy and
safety of up to 192 weeks of etanercept therapy in patients
with ankylosing spondylitis. Ann Rheum Dis
2008;67:34652.
31 Ward MM. Health-related quality of life in ankylosing
spondylitis: a survey of 175 patients. Arthritis Care Res
1999;12:24755.
32 van Tubergen A, Black PM, Coteur G. Are patient-reported
outcome instruments for ankylosing spondylitis fit for
purpose for the axial spondyloarthritis patient? A qualita-
tive and psychometric analysis. Rheumatology
2015;54:184251.
www.rheumatology.oxfordjournals.org 1509
Certolizumab pegol in axial spondyloarthritis
Downloaded from https://academic.oup.com/rheumatology/article-abstract/56/9/1498/3819409
by Ghent University user
on 20 November 2017
